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(57) Abstract 

A magnetic recording medium including an alignment control film of an LI 0 crystal structure, L21 crystal structure, f.c.c. crystal 
structure, or B2 (CsCl) crystal structure containing B formed on a substrate and a Co alloy magnetic film formed directly on the alignment 
control film or through an underlying film of Cr or a Cr alloy on the alignment control film, exhibiting a high coercive force, producing little 
noise, and not being influenced by thermal fluctuation. A magnetic storage device comprising a combination of such a magnetic recording 
medium, a driver for driving the magnetic recording medium in a recording direction, a magnetic head having a recording part and a 
reproducing part opposed to respective sides of the magnetic recording medium, means for moving the magnetic head relative to the 
magnetic recording medium, and a recording/reproduced signal processing means for processing the waveforms of the input/output signals 
to/from the magnetic head By thus combining the magnetic recording medium and the magnetic head having an element exclusively used 
for reproduction making the use of magnetoresistance effect, a magnetic storage device having a recording density of more than 3 gigabits 
per square inches is provided. 
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B2 fi©»ft*3S**i-*E^«!l#K«r»l*L-C(211)E^**v r©Ertl'« 
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-©m^fc{t-e«l^$HS^d5fc9, Ni t Al ©JBii^iB&L-caagfcJR 
*LT<5#iaTfc:33vvc, (100) Eft fill I, v\ (iio)B.UK2ll)asE 

fc^b t iazmbgfeftmb LT(110)EIr]U LT(211)E 
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=M£to£f;i,£*U:K:4>fc < £ Ti £ 35at. %£k± 65at. #£*T,A1 * 35at. X 
EU: 65at.*«T£frEfclW»IJI«:Rtt* r©E6ll8!l»R±fc Cr fcSlM* Cr 
e> * 5 TJfcjgl&# UT, Co «-&BtttR&£jft LfcttftEftttfr 1"S 
£*fcJ:0ll«-e*S. ±EEl^«*«*5»KWK:L10a (AuCulM) <D& 
*«3ft«r*i-*r. tt4»Ott^MM«r0E9AlcEl^$«S±-C^ 
LV\ L10 S®&Afefttt f . c. c. |c J: < iHfcfll3ftl?*) 9 , Mm ©B&fcEfll 

Ttt> TiAU NiZn, AuCiu FePd, NiMn i5$tf f>H5^, ttffiBWfr&Nlffl 

t. TiAl &;bv>5 r. i asmUft-cfc-s. 

gfc±fc:'>&< fcfc A3* (Ni, Co) **5>atf*lfc5c*& 30 a>fc 
60at.%fc, Al£20a»e>30at.%£, B3* (Ti, Zr) j&>e>»*h,fc5E*«:20 
& 30at.%^tfElq|fHlPl)K$rKtt. £©Efl<W*«J:fcCr *>£WiCr£&*> 
b ft 5 TttUHSrfl- LT% Co £&8tt£K*$j& Lfc«*E»ii# ^S^K: 
J:*)Hmt?t5o ±EElft«»fll3iS*JW&fc L21 g (Cu^lMng) 0>*£A#Ij£ 
fc^-fS w tf>K »W©«flaS**4r«n5rtfcEft**S±"Cff* U*o 
L21 gOttAfflfitt B2 £0ttAffi& J: IfllttK:* {M>©4fc«fc£«>6 JSC** » 

U B2g©»A*aS*ttJI*!K *M?©JR^©«Htt-«H*>'D, 
ttW.<Dfab\z&#>zm=F1>mteZ3L 5l!iEfl|$ii5 0 L21 go£Aft£Sr 
*i"5*m*LTHU NijAITi, NijAlZr, CojAITi, Co^lZr 6>*V*. 

*BLbfcAU Cu, Rh, Pd s Ag, Ir x Pt, Au ]&>&aW3lfc4>fc< * 1> 
1 «0>5c3&§& 70at.XEU:*tfEfliW*P«teKrt, roEfolWWfllfcfc Cr $>5 
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V^tt Cr h t£ 5 Ti&mZfr IT, Co ^&mm&*fcf& Lfcfi£ial2&& 

frt-fZZk\z£r) Hm-et 5 0 ±KElRl«»K^IIRttt f. c. c. M<D&& 

g«± £: "t> B SrSsflDLfc B2 (CsCl) Vm*^-t%m*U® 

^OSB|r)$iJ^±IC Cr &5l>tt Cr ^*»fe45T««^LT^ 

Co &&m&m*B& Litmx.tBMktt tt^^t\zxK> s 0 ±ibe 

ffliMttlKlC^$ftS BOftftfr* 0.d5at.«a±15at.%KTti - Swk^ 
BH£ROtt^$AMSrfill&i^|cElRl £-£5±-e»* LV> 0 B2 

LT, B £ 0. 05at. X£LL 15at. X^TS^rrs ^El^ffifp 

IfrS-fcli. IS*KJMcttB£WMi:t>, B2Eftffi?PJRlc$£ft£4MK?^ 

s®* ©tts 5. mfaM®mft<Df£M i n<DUfti>m'gmz. B2 «5£& 

ftoT $ ©;t@-f 5 Cr *>5Vni Cr ^St(211)EIrI$«SS» 

*tta**>ftV\»aS©»^SrB2*3i^^fc*fcr4 % B©»afi*15at.X 

EfRHfc&s#lfrt-5. B^I;#0.05at.X^Tfc'>ftVvt§£fc:«: v M 

»lftWflS©»*l4ffl#T**V\ B2 (CsCl) SEAfflttRrtOl* 
^®©$i5^W:> Al-Co, Al-Fe, Al-Ni v Al-Pd„ Co-Ga, Co-Fe, Co-TU Cu-Pd % 
Cu-Zn, Ga-Ni, Ga-Rh, Ru-Si a>e>»tfJtfc* 4>fc< i 1 m£iStt4t&\z3L 
oXmj&Zti&Zbifi* Cr fcSV^SCr ft £T 

«&mi)Efl3tf*±-e»*u\ 

® (^ttttJRo do. o) tt^w s ats (ii. o) i*&m $ tt* r. t zmm vit 
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Mftm&M&'PK <bi> 15at. m±. 25at. %&>TO Cr b *4at. ± 25at. % 

^<sy-rx>fb©fe«)icTa, Nb %ma-tzm&. ziitbOTzmv&ftmg. 

BtttlK&jftOrt* 4>ft< <fe Co »* 62at.%£i±t?fc5^d5*>5 0 Co 

b. c. c. «3fiSr*+ST«UKO±R:^ h. c.p. mm%1*-f \****s 
ttKoJtA^AoUfflaajtt?, £MW«*A3;fcfc!U tRtt&8ltt&Atttf£ 

:©IS«rtt Z>1£V'bZ<n S;t5fc«>fc: % TJU^BIIMoraiclftStt 
Oiucp. «*3£&;£-r 5 fffilg&lf A1" * w iW% U\ r OMtt h. c. p. 

iZ'Pt£< bhCrZ25*t.%U±maLtti><D&%^ZZ.bi>W*.l,\'\ 

mmm^m^m^m^LxnMmKmWi^^mb. wem^* 
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H-C*>5. 

@9tts «ttK(lO.O)0«fSI*S:«:«1-«H-Cfc5. 

0 i o wt, t m& j << x«rJt*H- s b -c s> s . 

HI iri, KttJR(10.0)@«fSI«S:Jttt-t5B|-e*>5. 
01311, ««4mfc£fr>'>rX«:JfctM-5BT?*>5. 

m 1 5 it, #3Mifc * s f. c. c §m&m&&mi-zmfommm(Dtiam&e 

Bl 7tt, «ttR(10.0)ia#f»««rifcttr«H-C*>«, 

^i-HT*)5. 
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sir, nnM*m^x*&mzwmz®,mirz 6 

65mm * ©#7 30 270^, Ar # *JE# 2. OmTorr, & 

*MtJ&£. 0. 7W/cm"2 £ 1-5^^#t?, DC 9* Y n ^X/< y * V 
TTi-50at.KAlEfa$iJ1M3U 31'S: 100nm^/£Lfc o m&m&ft<D 
T\ Cr ^— Ti&M 32, 32*£ 20nnu Cr-30at.%Mo ^~TiM 33, 33'Sr 20nm 
J&tfL L v Co-20at. KCr-12at. XPt-1. 5at. XTi 34, 34'£ 20nm WI^^L 

fc c ft&Kl, C#mS 35. 35^ LTC?:5nm^Lfc 0 r^T% TC^Olftt 

It&W 1 fctt, Ti-50at.XAl gSfaffel^lgl 3U 31*tf>tf;:b 0 Ni- 
50at. %A1 W>faM®m*Mf& LfcBS^x -f * * 8£tt£fm bfc. I^»J 1 £>& 
^x-f ^^E^fflV^cffiOTJ^^^Jttt L10 -C$>50>K:*tU Jttfc 

8 1 tjt^j 1 ©s^^ai^tfc^^ttj:^/^ x^-r 0 

Wtfr; << Xtt 250kFCI ©m^£ia&Lfcl$tf>irca> »? „ 1 ©fiSSr 1 t 

mtl (He) #i$<U &#:>>f X&m^Z. k&t>frZ> 0 fiMK;*j£5Ut (S*) 
&|eJ$t t?, CoCrPt &ttl8S<D (10. 0) ®m®m%M%. Lfc^mSr^i-. 
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*n&m i vm^tzm^.Tj **mit<Dmfaffimmz. b £ ioat.w&&n 

L10S©il$fifll3tS:^-t-5*mfcL"Ctt, TiAl, NiZn, AuCu, FePd, 
NiMn^rffeJx5*, ttffiBMStt^mWL-C, TiAl &m^&Z. 

10 *^»J 1 Visits L10 ElRllHftHJISrffiV^T. - ©±|i:j&« £*L5 Cr Tifc 
R«r(211)E6i;*-£5fc«>fcH:. 0 1 fcjjH" * 5 roEftf&HWRfcaoiK 
fcSV^ttWlDfilRlS-erS^S^feS. L10*3i»4 tetragonal fl!2r?*>£ft: 
<110m(101)£tmi)*WT?ttfci\ (110)EftLfcfc#tf>z:&5G& 

is jK^it-eflWtstbS^s^abD^ n ai oi^^tiSLtSfiii^i 

"C< 51*»TfcJsv*T\ ^©ElRll4JiUV\ — (101)2i>5l>ri(011)Efa 

L10 ElRUa»K#(101)*>5V^(011)ElRlLfcfcft© % -ttLTt&^O&^rR 
20 BIB:, (211)ElSab*:CrTtttfflk (10.0)ElRlUfc«ttBIW5z:ft5c«Hf-O 

te+mmkmrnnrnkte*). cr T«*w:(2iik «ttRr*(io.o)#:ctr* 

LlOSfifefi«3i©ElRl{H»«IS:l^1-5K:»±.Ti Al «:5c*JfC l:l£trr. 
2a b&&$. UV\ Ri&Jifcfc LTfix Ti Sr 35at.%£t± 65at.*6TF. Al £ 35at.% 
ELL 65at. %EJtT&tf r t #&tL U\, y * V L10 Eft® 
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$ L10 ffi0*£**&fc3r1-5#f*"Cfc5 TiAl, NiZiu AuCu, FePd, NiMn 

fomzm m lio m£&mm<Dn&&t:i»Mifcrz r t t> «rtrefc£. 
^»t9T?#*fc«>, asAi5c*oagi»4»icisib4:v^ a <au ita*^*- lio 

*fc-£A/-e*r»K Ti fiJliA*fc*&l*IWW"5. £<Ofc*. EfflffilftinLi:l3g 
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5V^tt«ttJRfc Cr TJfelg££ ©^S^#£fc1-5fc©,T«*&£&<fcL 
T^£ft£*fr<-*-3&3WSfc3. Cr £ 5at.%ELL 50at.XKT© Ti, Cr 
£ 5at.%£Uil00at.%£lT©Mo, fcS^ftCr, Mo, Ti J&>e>fc5TJfittfc1-3 

T*R©*Sfi«3S^ b. c. c. -CfcS £ #SS|-C* 5„ ±G£&THlBlfcJflv* 
fcftS Cr £ Ho O^Ht/<^oAJR©ttfl8Hi>f>^,Tfc^*H»OBMRK: 
9 , *©-&&©*NM*i&H:iirK b. c. c. ffit'©**RIIJIfc8ro 
*&fiSrfKSW"*±-e&v^^?&B-e4*K:»* Ll\ Cr £ Ti 

£T««©*tS*fc*r*$ < *©±fc££«BH^©*tfiifcgt> 
/h* < -T 5 r <f Xfl:©£-C#fc:#£-LV\ L^L.Cr-Ti 

Ti # h. c. p. ©eflflHg&JTf 5 Cr-Ti ^T*tt©«JEfc©rt % 
Ti ft±&(D 50at.«£tTti-5^^$>5 o Cr. Mo. Ti *»fe3&5T*RWLh 
G Cr-Mo, Cr-Ti ©ttft**tl^Pil©55*©jMEt|£:-C-C§l#liV^t © ft 
5o T«lcCr, Mo, TiStf|.©7c*&«e 3 Nb, Ta, I&JBV**::" 

fc##*L< «&U Cr, Mo, Ti KJt^S ^^T4*tt3ftS*5) , £*L£l*© 

^«C«:y>rX©**S:JBt, »*L<ftV\ 

HnET*R^£SI^5£v^«i6»feJBlc^ Cr &"£trm-Tfl&Jg, Cr, Nb, Mo, Ta, 
ST, Ti a>P>Stf*Lfc4>&< £t> 1 «©S*&^tr£:iT«fl|j&»e>fc5:JI» 
ig©T«ti-5wi:^, «ttJR©«fl:MttiRiiirtKE|S!iS*5±T?$ 
6fcff*LV\ a*©HW§*d»fe % L10 ElRlSJ»K3Pf^5-ft5c«HF-©» 

»K±fciiffiBgj*1-5 fc* L10 El^«!l#ttfcT«lR©lfr»gHt^ft:UT 
T«R©»fiEiRittiss < ft 9 , £ e> £Jtt&lg©j£ftEft{££ t?$Mfct5 r. 
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CI OKI^y Ktt. -ft ©1E&B£@ 40 x 41 t = * 42 d» ft 5iS^Mi£]g 

v\>miz>w&*\ t ztuzMfa-rzmni/-^ kji 45 tvttsM&c 

K£ LT{Sx.TV>5 0 Efc««M©**y:7Jifftt0.3 /i m 
Vito tit, mm 41 A'KJi 45 fctt#K:J*£ 1 it m-e$>o x 

KJMQBJBtt 0.25 n m "CfcSo KttBMK^sr K^7^^ 

Sfc 46 ±fc:Rl* e>tVTV>5 0 0 4 •Ctt^-ZW-KJi &BHKj^«t yf- 

43 ttflr^-ttmm 50 1 m*titmw$ 50 ©Mssi^-^-j&Rfcfln 

XSftfc^-^-gB 55 fcisat>5. ««*S«3a*-feyf-43 Its SfcflSAl©^ 

* 54 3&» ft S. flMU&tt&UKttJI 54 fcl* 20nm <D NiFe -£&£$Wc 0 «/< 
>T T*J1 52 {CM: 25nm <D NiFeNb fcjfliyfcas, NiFeRh «<DJ£tfcttm£ti&tttf 
»<«C«fl»tt©A»ft!Sl«tt^"C*>o"Ct>1llt>ftV\ Et^T*JI 52 
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Ta mm\t 5nm t L1t 0 >V 43 ©f-^-|f 55 ±\Z 

«, vtx&£&m&m 54 ££fi£Efl;i-5fc«>o*4u8rai 56 -t©±£ 

56 «^85^AS^<^k^l6]dS^|j:^U/iV>ri:^^-cfco, CoCr, 
CoCrPt -d>&$tfffi^e>ft£. 

tut. m%tm%}%:± 43 \z\t, m s ? M^^^m^m^ 
m^r&mm® eo t ^r-^-u 67 1 ta 9 , &-rt ai o =?-y y zfm 61 ±t 

5nm <D Ta^«y77l 62, 7nm <£&-<Pfi£i&JI 63, 1. 5nm tf> Cu <P?$J§ 64, 3nm 
(OlTZOB&teJf 65, lOnm <D Fe-50atXMn R&m&&&M 66 im&M&£fl1t 
mfethZo $&-<om&m 63 (-li Ni-20atKFe #&£|gV\ ^~©BS^ 65 
KlteCo fc^fc, 66 a*P>£>£&B£#N'<fc 9 Il^M 65 

<omit\t-^mzm^tix^i t rttci^u 65 t^^o 

$ fSJl 64 S:^LTmi-50-O«tt^ 63 V>mfc*fa\m.%Um&Wfrt><D 

*fcfc#V\ 63, $89 JI 64, m-<Dm$m 65 3 ^©lifr 

©ttftK:aS'fb&s££$. rom^^f^/v^am^uflins. ft, El 5 

<k^168 bz<D±\zmf&&tiiz{$^%&Q mi~itito<D--tt<Dn,m69 him 

f-43 Srffiv^*tr^/</vyMfl^^s' Kfcffivrfc. 

iBtt^EO-fll&ia 7 1^1% fl&MBtt&tt0>_kB5B&BI 7 (a) fc:, AA* 
iHllfffiS^lll 7(b) m^1-5o 
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mn^^ x*mmmft&%u®m& 70 x& 9 , m^mm^mwi^ 71 

L"C. 0 4 {-BS^-rsa^y K 72 #E^$*i5o K 72 

-bi^i* 0.05 *z mSkTV£feffi$±£'£, £ felt 0.5 /* mglTO^y K&Mfc 
«>^-C^fMb h 7 y t \ZM%^ y YWtm 73 lc«t 9 0®i $ HS. UfS.^ y 
K72 CiotBiLfcttlt, Gft5£{t#ft3X 74 KJ:oT*J«!ffllS 

ttftfcofcfi-§-fcSE*»fe;h,5 - £ j&s*>5. T-t-n ^^k»ri??^»» 
MfcT. r.ix«:i«a-t-5«IB«r#i-S. £<P^£*Lfdgy£& AD a>v<- 
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5 *fcftv\ 

[H«J2] 

m 3 ic^-r^s^ 1 1 mmz y n& esm * <d#j *mm. 30 wmM 

10 270^ Ar #*JE;ft 2. OmTorr, &Am;*7&£ 0. 7W/cm"2 b f 5/£J^&#T, 
DC^y*buyX'<yfi }) >ymv Ni-25at. %Al-25at. %Ti IE[p)flJ$!Jg 31, 
31'* lOOno^Lfe. I^Jig^#OT> Cr m-Tifcjg 32 % 32'Sr 20nnu 

Cr-30at.XMo ^IT«lI 33, 33'* 20nm B&L, Co-20at.XCr-12at.XPt- 
1.5at.XTifi£<±JBS34, 34'&20nmJi&j£j8ILfCo C^ii35 k 35'i 

15 LTC£ 5nm^fiJctfc. r~T\ tc^ObiI(C# Lfcgc1=te3-5t3f 
1% 

Jttfcftg tLT N Ni-25at.XAl-25at.XTi WLfaftfflm 3U 31'tf>ftfc>»J 
fc, Ni-50at. XA1 Sl^f»#PBI 31. LfcjfcftflsgLfc. ^HiS^Je?^ 

20 ttB2fi|ii<OiB^$lJ^lm*^V^^. 

@ 1 0 \z^mmm 2 1 ttt^j 2 t «r x*^ 

-To -f Xte 250kFCI ^m^-*IE^Lfc^F<7>M-efc 9 . MMM 2 <J5||* 

1 tLTJt|550ll2©ffi:fi4S^filT^L^ o *0l;ra©j!&{fcO#as&lK;fr (He) 
&M<. &ft/JX&fc^Zb&t>frZ> 0 fiUBtftfiSJfc (S*) t>#0l 

m 1 1 tc X l§UE]#f-C % CoCrPt BS&JglO (10. 0) \EtfT®m*mj£ Lfcfc***?". 
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H1t. mfammmil. 3r£Ni-25at.XAl-25at.*Zi\ Co-25at. %Al-25at. %TU 
Co-25at. %Al-25at. %Zr t lit t Jfctfcfcl 1 KlMl^T^*^^^ b Jifc. 
*«W©«lft^S3V^T, Ti «:^tH21*SS:*SpoEi^{H»KS:fflv^j|ft: 
tt\ Zr$rgtfL21 »36S:»oElftW»ffll4rfflV>fc»ft:|!:jfc'<"C, jKflc^-fX 
#l«K£fi<lftffl$*lfc 0 fiUBtfjfcHUTHU Zr «r«^tf L21 *3ftS: 

L21SO|gfAfllafi»B2 *&^*fc,5*5«*fcnfcE1I1-«« 

***** «t 5 fcfi«$ii3.L21 £®&A«!£**-r*tm £ LTBuNijAITU 
NijAlZr, CojAITi, CojAlZr *#*rffe*v5. 5c*0*l!:#LfcjR 
*wafcM«HFrtK:**it55c*©«riyt*Srait, 0!*.tt Ni2AlTi tt* Ni » 
8fl©JB^ Al Ti &'4mnK¥\z.£*x&&fc=*&M&Zti* m*(Offi& 
it^»Ni:Al:Ti=8: 4:4=2:1:1 £*5. 

fc «>fc:tt, r. OEfiffilttRfr B2 t mmz (211) Efpj 3 S. 
a 1 l^-TJ; 5 L21 EiMMI»s(211)E|r| Lfc 1 1 ©-^5c^rt©H 
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ffifpj Ltc b%<D, -fo7t&?<Dfe+mffi\t. ® 12 fcjj* Lfc (211)EfSj Ltc Cr 
T«. (10. 0)S|pJ Lfc&&Biasf£5 -^^o^r^^i: IS^gg-C 
&5o :©fc«), Cr T*Rtt(211), fi£ffig«:(10.0)AS3i^^^^/^g 

I31ffi©jfe&«3gfcimi-$fcHu Ni *> U< I* Co £5cmJt-e2, Al £ U Ti 
fc5l>ttZr^l^tf-fc^*LV\Mm^t L-CJt.Ni t>L<«Co«r 30 
d>f> 60at.%£, Al £ 20 *>e> 30at.Xt % Ti fcSVMtZr % 20 frb 30at.fr& 

&±-rzitibvhz>. L21 momfkmmz&'p&x^ slu^a 

UT, tojc^Sr 30at. KSTFm&D U -ttl^iB^^J^^W^Haiftjc 

1"£ Cr(211)El$j^»^5ri:«:^V\ £l^«0«fllAO»$AICOflS^^||«r 
6<)Jw L21 filiiSr^o X $ x.1"tl«. <OS!II1-53frmas##-e# £ 
^iDl-57n^©S^«P«gt)*V> 0 i&U &&gtf>$P#& L21 tfligfc&ofc* 
left, ^1-57c^«rElRl$iJ^^^ia^© 30at.KE*T£i-5&®dSfc5. 

ft*>^£/^Xfcfc#8rC;fc5 0 ±3^LfcL21IB[Rl^J^©^«:Ti v 
fe5V>ttZr^V^ttd^tf. Ti*Zrttife&#&fRttfl:U 

Cr(211)EfRHi^[6l±$^r5^I^H. ft±mi3%&i!>Z±xmti LV\ . 
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-*i£"c% L21 mfaftmmt m&m<Dmz. cr nmtrmncm^K^xwi 

«Efl^K««*fc. >fXfc&Bl$fc, -ttfctttteKlcttPt, Ta, 

Tu Nb «?©7C*S:jBJni-5 0 h.c.p.fl!3iSr^ri-5«ttBI©|^F 
< 4 »K E£ffi8ltf> (10. 0)iS#f^5 -J3t5£*^-©*^ WIHtt^t < 
45 m 2 TO Co ©*^»S:«fcE»fr*>5) . ^©fcft, ffiMt 
L21 EffifHWKfc ©tt^-fiS^tt, fcSVHi Cr TifcJg* ©*?«'&tt#3lWfrt- 
£fcft. TMSr^Ltft^^t < t5^Hi5fc5 0 Cr t 5at.% 
£Lh50at.%eTF©Ti, Cr t 5at. %£l_h lOOat. %SkT<0 Mo, fcSVMiCr, Mo. 
Ti sft»b45T«SKfci-5i fcas. flmRoiSjbM4A«>Sii^£i^ttSrn»S 
±"Wfc»*LV\ fib, T«Rfl5»fi«3S*b.c.c"T?as>5ri:3J5aRt?*> 
5o JiE-S-^TftttlifflV^feixS Cr £ Mo ©^W^Ou^oAJROttlBB** 
6 JIT t>£*B»©§8«fc& 9 , *©^©fia»3g»*Ki b. c. c. TfcSfc 

Cr t Ti ©£-&SrJflV*5»£-K:tt. TJ6R©l£fi&&/h * < L, 

flS©^-C«Flw»* LV\ Lj&»L, Cr-Ti Ti # h. c. p. ©ISfiflKi^^rt- 

Sfcft, TttUg©ifi5fc©ft, Ti fr£#©50at.%«T£^5&II;&s&5 o Cr. 
Mo, Ti a»e>fc5TJftRtt±BCr-Mo % Cr-Ti VteMZZflZfUDTc^omm 
\zfcZX5\%m^tch0>btj:Z o Tttl: Cr, Mo, Ti'K^©5c*Srft5*& 
KB:. Nb, Ta, f &JBV*5r. k&&$. L< (fiU Cr. Mo, Ti \Zit-<^bm 
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ta'ET^d^S^lCjfiv^d^m^. Cra>e>&5f!-Tifcl8l, Cr % Nb, Mo, 
Ta. W, Ti frt>mtftiti'Pft<bh 1 SO^^M-Ti&^'b&S ~ 

$e>ic»*Lv\ a*©ii»ig**»e>, L2i EiRiiwflfliiSf^s-ftjc*^© 
%*mm\zit^xm l < *t * - &5&»*$:*r*-5 cr m s 

fc^JgLbKEg^/fcl- L21 EfiW»fllfcTi(!UIIO*?-»&tt^flS 
LT, T«*©*SAElfttt#»<*0, *e>»c«ttR©ISfiElRltt*-C5l5fl: 
i-5rfc^WWLfc D ^rrt?, L21EfiHW»K©±lcW:Cr*-T«J«*ia!rf, 

fcEOfcfr&BJfl U B 7 fc*?-»ftEtt£«fc-*$. r©*jfcfcJ:>K 1 

H3fcS^iatWl ^ 65mm <frtf>#7*S« 30 gfci&g 

270r v Ar #*JE;*J 2. OmTorr, StfJtattg 0. 7W/cm"2 ^Sj&gl&fr?, 
DC -7 ^ h n jr * y v^feT* Au ElRimiSE 31, 31* lOOnm j&f& Lfc„ 
&^X\ I^M^OT, Crm-T«6l^32, 32* 20nm, Cr-30at. Uo %~ 
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TW£ 33. 33*£ 20nm 7«U Co-20at. %Cr-12at. »t-l. Sat. XTi B£t£J& 34, 
34'£ 20nmm^J^L/c. C$mM 35. 35' t LT C t: 5nm^j£Lfc„ 

&&M3bLX, Au£ftfHfPflt3K 3r©ftfc!M^ Ni-50at. %kl £|pJ 
ffitfflE3U 3r&^Lfcfcfrfts»Lfc. *HWJo^|i^v>fc:iBlRl^Jg 
<D&&m&l* f.c.c.-efcSOfc&U itWJ3^a^r-f B2 

a 1 3 (c^mfe«9 3 i jttfefti 3 rtKsgjt Lfc.««t#tt twrnj* 

Hfr ^ XH: 250kFCI ©mf-^E^Lfc^O^-Cfc 9 x UAH* 3 tf>fi££ 
1 fcLTJttt«3©||[tttt»ffi-e*Ufc. *H16«©JSEfr©*rASfiyK* (He) 
tm<. 4 *1>m^Z.b&t>frZ> 0 filBI^^MJt (S*) t>*n 

0 1 4 X &IsJ2JtTx CoCrPt ftttfto (10. 0) @#M*&a£ Lfc*S*%5j*-f-. 

3, Jt«MfS3 0«ftr-f^^jBIEft*^ CoCrPt«ffiR©(11.0)@WH:#e>ix 

^JS^J3TfflVNfc^OiBlRl^I^tAl. Ciu Rh> Pd, Ag, Ir, Pt, 

**K©Efa*d»K«rJBv*Ts £©±fc»jfc£*L5 &-TttUKSr(211)EfR|$ 
®l ro£|R]1iPjffnE$r(110)ei^$«%jK>9l 
*!"*>5. (110)El^Lfc2:*OZ*c5c»^rt©»^WIIIItt, Cr (211)0) 
^^*^©^WHK:KH:-S1-.5. w<Dfc*, Cr T«*tt(21lK 
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mfaffl'Mm\*s AU Cu, Rh N Pd, Ag, Ir % Pt, Au frP>mt£tl1t'J>ti: < t i> 1 
S£>5c3i£ 70at. %W_h^tpMfiK £ 1* 5 £ t tfmgTfc 5 C r. ft £ 05c^ 

-5xm#-e f. c. c. mm* 5 t> g v ^ti e> s:»*^fc*T^flsi- 

5 * £¥B$* <D®&V t> , H©l$fti£«i1£3£«: f . c. c. 

(V~2a/2)\ M^lnj (a) 0>*t££lEl-o 15^ a te:£#ft©52 

Sr^oTV^r tastes. w^TE^Lfc^^Tc^Sr^jn-t-S^ 
3\ ^&1»g&ft$ftV\fc«>U:tK *Oggtt30at.%^T£t<5&g#fc5. 
&<07lM%Wto1rZ>n$ib LT«\ Cr fcSWi Cr ft 5 Ti&lgi© 

±fc7&£-fS Cr fcsi^ft (^^d^ftSTfl^^SllftTcft^oft^Fn 

(211)iBlRl*-ft5ri:lcfcS. £ftffi?PRtf0gfrti£ f.c.c.«£ 

SrfLT^t^M, *»Wfcra«43a*##6*t, AU Ciu Rh, Pd, Ag, 
Ir, Pt> Au &&&7C*\z* (feO5c**30at.X£lT»JlILfct>©4rffiV^t«l 

£ Jx£ "T?> f . c. c. SBfR)f&Jilpj& £ J&ffig© HQ Cr -5 V ^ fi Cr fefc<5T 
BaiftSlfliRjSSff 5 - ft5c*^o»^raiB x ItI<o (10. 0) ^f£5-&5c& 

^o»^wii!i*spisitT?*> s r t i>>t>. f.cc. &fom&K<o±tt$m&m 

&»JjfcLTt>ffflBHt/j;v\ <&U Cr TflSKtrKrt fc^Riifc^S i:, BttR 



WO 00/60583 



22 



PCT/JP99/01679 



Ti, Nb QvTLm&mmi-z. h-c.j>.m : &*G-rzm i &m<D&? 

ft 5 (H2T?W:Co©«H 1 S»«r«lccaLT*)5) . %<Dlz#>, Mi 

f c. c. siRifHm ©tt^ai^tt, fc s v^ftiyi t cr Tiftm i o&^g-a* 

Cr £ 5at.X^±50at.«aTOTi, Cr 5at.%£JLL lOOat. %SXT<0 Mo, fc5V> 
ttCr, Mo, Ti frbftZTm&birZ>Zbi>K Oti£ROttjb$Att0!>iSrt£iRl 

* s SK-c*>5. ife^&TiSigitc/Bv^jts cr £ m 0 <D&&n/vu?<D&m 

b.c.c.T?J)5fcft, ffi&©»^HIPBS:»o3efiS:f^R-t-5J:^ SfcV^5&£ 
U\ Sfc, CrtTi <D&&&m^Zm&K^ TmUDtiBML 

5fc«>, *£/ XflS0£-Cfcfc#* tV\ ta> L, Cr-Ti Ti # h. c. p. 

©«**St&5firi-5fc«> % TiH(Daj$©rt % Ti t±£ft<D 50a.t.%&T k-TZ 
i&gdSfcS. Cr, Mo, Ti a»bft5Tifc]8lf*±I2Cr-Mo, Cr-Ti £H£E£**L 
«Pii©5c*©«ftfc|£:CT3ltr*V^t,©fc3fc5 0 TttRfcCr, Mo, Ti 
©5c*f*rtt 5 Nb, Ta, W«r^V^Sit^04L< ({fib, Cr, Mo, 

«nET«K*sai«fcjSv^e)«l^ Cra^ftSfg-TifiiBt, Cr, Nb, Mo, 

Ta, f, Ti frt>mt£tiit'j>%< ti> i m<D7tm ^ttm-T^mt^ ft s - 
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f. c. c. mfafflwm±\zmmM&-$'z> t+ f. c. c . mfam®mtTwm<D&*m. 
m3\z7jk-r$mmi bmmz, 65mm ^^7^11 30 t-. ss&a 

270*0, Ar 2. OmTorr, 0. 7W/cm"2 b~T 

DC ^* b a y * y J^tfe"? Ni-50at. KAl-2at. KB SBfaffeltlPIg 3U 31* 

fclOOnmJgfifcLfco ^j£]g|&#tf>T> Cr |&-Tift)& 32. 32'fc 20nm. 

Cr-30at.KMo H~Tifijg 33. 33' & 20nm Co-20at. %Cr-12at. XPt- 

L5at.XTi&&J8l34, 34'Sr 20nm JTOtofcRLfc. C #®J1 35, 35' i: 

LTC^5nm^tfc 6 7C^©fflc#Lfc^tt^7nig<DSll^ 

-To 

JtttflUfcLT* Ni-50at.9JAl-2at.XBiB^^m3U 31'£>ftfc> 
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\zm^tzmfaffl®m\a^ b & 2at. %mMLtc^ t tt®M4<Dmmz 

ttBas^ti/rvxfti^ 

jgflc/ j X\$ 250kFCI Ofi-^SrlB^ Ltc.m<DUVh V s MMM 4 <Dfe% 1 t 
bT«:««4©ttW:te»ffi"C*Lfc 0 #£ttfl<&&fc0;fr#fiMaJtt (He) 

*t»<* &#/^xaM£v^£asfc>a>5 0 fiafc&aaw; (s*) t>* 

0 1 7 {C X Ule^f T\ CoCrPt ®.&m<D (10. 0) 0*f SftftSrW^ LfcJfc*& jjM". 

4, tttfcm©«ft7*-f GoCrPt^^O(11.0)@^f«#P,^ 

B «Jjgg& 2at. L7c i tO&fty X& 1 £-r**B*tfirT?jr:1- 0 ^77 
©«*toarafc**<Dfc«> % Bj&M&# -fftfc*, B &^DLft^&«:<Dfii: 
Sr^T?# ftV\fc«K0. OOlat. B £8fc&n Lftl^ 1 1 ©^gSr^n y h 

0. 05 ;&»£> 15at. %0^ffl-C&5 0 

£fc,12lRlf&J$lg 3U31'©&JR*m*r Al-50at. XCo.Al-50at. %Fe,Al-50at. KPd. 
Co-50at.*Ga, Co-50at.XFe, Co-50at.%Ti v Cu-50at.KPd % Cu-50at.fcZiu Ga- 
50at.XNi, Ga-50at.SHUu Ru-50at.XSi B $r 2at. %W&Q LXi> 
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a>e>, B2 &fofflmmo±\zw.mmmg* : &f&Lxbmm\zft\<\ <au cr 

ft~><omm&&%=?£fc U GM&ftOiST^&fty Xoii^trffi <Zb& 

&ft®i*fiMBttrtb % &tm/^Xft;£gl$fc:, -j&fcfi&ffigllcili Pt, Ta. 
Ti. Nb ^Otc^ £81*111- 5. h.c.p.m^Wi"5affiK©^ 
< * 0 . «i£Ro (10. 0)iB^f^Si:»C7C»^©»^MIItt*t < 

**. *<oizt>. m&mt B2 &ftummk<D% : ?&&& s *>awicrT« 

5j&5W*ifcS. Cr £ 5at.%£Ui50at.X£tTC>Ti, Cr £ 5at. %£l± lOOat. X» 
TO Mo. fcSl^teCr, Mo. Ti frhtZZTMmb-fZ r. BttRoflMb 

b. c. c. £ i5S^-efe 5„ ±E^T«lRK:J8v* e>*i3 Cr i Mo <0£- 

S*3§tt1irfc b. c. c. T&Sfc*. ttSo»^(ailH«r«fofeA^fmi"S±-C, 
ftV*#££-C#K:#*LV\ CrfcTi ©£&&JBV*:5#&fc:tt* T% 

< U *©±lcrt***5«ttR©*ifftttgt/jN$ < -fS 
3 fca&* te/^X^^-e#^*LV> e L**U Cr-Ti 
Ti # h. c.p. 0»*«3aSr*-*"5fc«>.TiftilOiartOrt,Ti 50at.* 
#T Cr, Mo, Ti a>kft5Ti&iBltt:JLfB Cr-Mo. Cr-Ti (O 

&wz%Mti<D7tm<Dfemzfczx5\*m^i£h<Dbtez 0 n&m\z. cr. 

Mo. Ti K*©5c**:tt 5 Nb, Ta, f Mv^S £ b L< (& 

U Cr, Mo. Ti fcJt^5£3g^H&##5) , £*L5W©7G*fctt5 & 
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l&IST^m^S^lCifiV^dvpjjiili-^ Crfrt>t£Zm-Tm&. Cr„ Nb, Mo, 

Ta, w, Ti t>L>m\*tiit'PK< th i m<D7Lm^tsm-rmm^ e> & s z 

^MI»K:Jt^T*L<*t4Zft5c*-7-*^rl-5 Cr ^ATttttSr, B2 Eft 
fc*s*IWLfc. ^rt, B2 mfa®fflm<D±.\Z.\t Cr ^-T«^tt. $b 
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If 2fc <D ® gj 

1 . gS±£/>fc < i 1> Ti £ 35at. m± 65at. %&LT. Al £ 35at. %£*±65at. K 
«T^tfEfifSMlP!g#^£*K ^EfiMJBUiKiilgk t> L< ltd 

f* Cr h ft 5Tii$:^ t T, Co ZntcZkZftWL 

2. BdlSEFRl^J^^^^LlO^ (AuCuIM) O&MMfett-rzz.b 
ZmWLkiSm&m 1 IBtO^Eilfl:. 

3. g^LLfc^fifjlcLlOM (AuCuIM) 0^«5t^-f-5iB[pj$iJ^^ 

w^tr, Co ztitc z t t -fsKfteg&ft. 

4. 85IBTW^|tflBS|R{Cj£v^^bJill^ x Cr 7&>P>ft5Sg-TJ«, Cr, 
Nb, Mo, Ta v W, Ti frt>m\itltz'J>i£< it 1 a©7c*4r^tf*-T««A* 

5 . li&fBTJfiJgl k k (Dm K> Co fc'>& < k Cr & 25at. K£t±8sJ0 U 

6. g«±fc:AI$ ( Ni, Co ) d>^a«tl/c7C^«:30^P) 60at.Xt, Al Sr 
20a>e>30at.%£, Bi* ( Ti, Zr ) a»6atfjftfc7n*fc 20 30at.X£tr 
Efafti®jg£«fifc$*U tt£fflfMftJK±fcft& IX I* Cr fcsvn* Cr £ 

7. mfififflMtf^ftftlC L21 3! (Cu2AlMnS) fl!>fe*flfiifc#t-5r. 

8. mtiLk\z.nm$)\zuiM (cu2aimdM) e>&&m&&Gir&mfamnm 

&J&J$LZtl, ^£tRlftJ®)jg±lcEg, h L < I* Cr h 5 VMi Cr b ft 5 
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9. «fflBT«l«^a&ES«fc>fivHII*»b«K:, *S*-TJftK, Cr, 
Nb, Mo, Ta, f, Ti fr(bmt£tl1t'J>%< t h 1 «<D7C*&*£tr0HT«UJ!a» 

* 5HST^«5g i t £ 6 *>> e> 8 CttttttftK 

10. IWBT«SRfcStttR^©BIIt f Co < t> Cr & 25at. %£LhSaJ0 

1 1. StfUbKlAl, Cu, Rh, Pd, Ag, Ir, Pt, Au J&»€>»»tfc^&< t> 1 
i> L < tt Cr fcS^I* Cr ^f,*5TlSJi^Lt, Co &£ttttR*s?gj& 

1 2 : B5isaatsiMWii«6«j^ f. c. c . r. * 
i-5»*s 1 1 ia«©««ia»afls. 

1 3. mm±^nm^f.c.c.m<o^m^m-r^^mmm^m^ti. 
wt&faMfflm±.\z.m.m, t u < « cr *> 5 v cr -a-&a» t> £ 5 rw^ji- u 

14. t&ET««#WIB»RK:5£VH«l3&»e>JRlc f Cr frhKZfS-Ti&m, Cr, 
Nb, Mo, Ta, W, Ti J&>fcSK£h,fc'>&< £ t> 1 «07C3&££tfS&-Tifcl&a> 

1 5 . mmrmmtm^mtowz, c 0 k/>£ < t 1 cr & 25at. 

V1ttt&fr h fa 5 * mk$:WLV r t &#8< 1 1" 5 ft 1 1 £ 1 4 fBH£ 

16. S«±^/>Ji< tt>B36S^4tlfeB2 (CsCl) £Afl!&**1-*£fflfH 
#PIg#EMfc$*t. BBfflftlttlKJ:|::E$, tU<ttCrfc5V>«Cr^d^ 
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5 18. ffilESfiftilftllBEtf: Al-Co, Al-Fe, Al-Ni, Al-Pd, Co-Ga, Co-Fe, Co- 
Ti, Cu-Pd, Cu-Zn, Ga-Ni, Ga-Rh, Ru-Si frbmtifltz'ptj: < k i> 1 

19. ffimTmmfrmse.mmz.%:\,mfrt>miz, crio»e>*5»—T*ffli f cr, 

10 Nb, Mo, Ta, W, Ti d^ilHttifc^ft < £: 1 S^tgI?! ^t^-Ti&Ra* 

bftz-mTmmmmk-$-zz.k&<&&b-rzm&mi e^tb 1 slaves 

2 0. BiffSTifim^^ttmi:^^^, Co Kl*>ft< k h Cr & 25at. %W-t8&&n 

15 0tt«C8BfitiK{fc> 

2 1. «&flB&£gfr& % ^^lS^^^|5^f6]{^®ji-5^iJjSiJi: % fs 

k ^wmk-r^m^mmmmio 
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1. With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 

pages 1-26 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



1-10,12,14-21 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



11,13 



filed with the letter of 



23 July 1999 (23.07.1999) 



the drawings: 

pages 

pages 

pages 



1-14 



, as originally filed 



, filed with the demand 



filed with the letter of 



1 1 the sequence listing part of the description: 

pages 

pages 

pages 



( as originally filed 



filed with the demand 



? filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

d| the language of the translation furnished for the purposes of international preliminary examination (under Rule 55,2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 I I re P ort nas k een established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originallv filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70.17). 

[ * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



. Statement 

Novelty (N) 

Inventive step (IS) 



Claims 
Claims 

Claims 
Claims 
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1-21 



Industrial applicability (IA) Claims 

Claims 



1-21 
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NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1 JP, 6-096431, A (Hitachi Metals, Ltd.) 

8 April 1994 (08.04.94) 

Document 2 JP, 9-016937, A (Hoya Corp.) 

17 January 1997 (17.01.97) 



Regarding documents 1 and 2, cited in the ISR: 

Document 1 describes a magnetic recording medium made by laminating onto a non-magnetic 
substrate an underlying film of Cr or the like, a magnetic film of a Co alloy, and a protective 
film, wherein a metal film comprising chiefly Cu or another element with a f.c.c. crystal 
structure is provided between the non-magnetic substrate and the underlying film of Cr or the 
like. However, the crystalline alignment direction of that metal film is different from the 
crystalline alignment direction of the metal film in the present invention. 

Document 2 describes the idea of increasing the conformity of the crystal lattice constants 
between the magnetic film and the underlying film by using a Cr layer and a CrMo layer to 
underlie the magnetic layer, but it does not describe providing an alignment control film. 
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